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A gene encoding a novel cytokine receptor-like protein having a homology with the type I cytokine receptor super family is isolated 
from a differentiation-induced lymphocyte-origin cDNA library by using an originally developed cloning technique specific to a gene 
encoding a membrane secretory protein. -i r- & 
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^rsts^^LTiJD. 1-^0^^^ hti^>i^^mti:mmizimL. mmizx^^ 
^nrui. (/h^t«fi^e>, 1992, Vi^^ymm, sa^, pp2-14) o ^ 

o 
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mcD^ < (3 boxK ^(D C -Mmi=. box2 ^D?(^nSl;tf^fl^fflm3:®i«V>gl5^:b^'fe 

-f^i^^'^^n?) ii^t^^ vi^^y^ni^yy^ u-^^ tnf ^^i*/ngf s^^*: 

^'T^U— :!ttii®7r ^ U— ^b^'^^nrv^^ (Miyajima, A. etal., An 
n. Rev. Inmunol. (1992) 10, 295-331) o 
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P - > ^ [li L . ?i n iz \y,.m L tz > > - y > X h >v r ( s ignal sequ 

ence trap; SST)^i (mfi 9-324912 5 j-) ^^WLX. Vtitm^^u -oft') > 

'J A RNA ^wmz. 'jt-<.z^ • y>^'7n^-3— K-^r a cdna ^ 

— 7T^U— (Miyajima, A. et al., Ann. Rev. Immunol. (1992) 10, 295-33 

m-?:^i^LTV>fcfte. Ba/F3. DA-K CTLL2 • > m^Mm^-T: 

±)l<Di^^M^XU3m cDfSt4<b(c^H>T h h EPOR (DmySiiiLmmcDiXt) 'Otrj: 

boxi 'ho\2mMhm.mx'^h^m^¥i'^x^^. mii.^m%(Dmm. 

^mmiiiiLmmmmx^mt^mmti:^mi-m^y^-^^n^xzj''^(DmiR'ir^ 
mz^tii^cDm^^t^^nmrnizmL. x^Hmmzit. 

1. TS3 (a) A^f) (d) (D\.^-rM^zmm(DML 
f S DNA 

(b) mm^^ : 1 3 izEmoyiM^mmncDTi- ^mm^pit^ dna 
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KTS DNA 

^^^mhm^mznmtii^y^'^^'K.^^- K-r^ dna 

3. (2) ^3HB«e(7)^^^-^m^■rs?l^^«^ 

4. {\) izmmcDmkif-n—Y-t^^y^^'^'S.s 

6. (4) \zmwL(D^y^^^mzm^'^^tK^. 

7. (4) {3H3®©^>/^^KcDg|5^-^r^ h\ 

8 . : 1 ^;fc{i3mB«fe®^aia^U5^P^^d:?) DNA tfcfi^®^^^ 

9. (4) izmmo^ y^^^Mizm^T^^f^^^t^it^mcDT.^ 

(a) (4) izmmcD^ >^^^n^tzi±^(D^^-<r^ h'izmm.m^mm^^ 

(b) (4) {ci3«i(7)^>^-^^M^fe{i^cDgi5^^x^ Ktc^^-r^rsta&^-r 

10. (9) t>ztm(Dyjmt<zxy)mm^no^s (4) (zhb^cd^v^^^^^c 

11. ^^Efe*-^:•^5^ i 1 0 ) iztmo)it^m. 
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mtho -^mmhiz.x^mM^titz2-DO)^oxm^(D cducDi^mm^^ 

m(D9 > ^^9wi±^r^mzmnmmmt'f^m^ti^m7miz.mA.tzy ymmm 
T^ymm^]^m-r^9>7-^9m±H.ti]^nrjifj^'Drzo i^ot. A^m^m^izx 

JAK2 c^DfSt^fbtC^l^T t h EPOR ©MifiluMii^'ftt) 
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tf 10 T 5 yi^^pe)=feS^i.MT-$)^o tt{3inflSf^'fifBfe^t3S^T^^^:^x.^ 
nTV^?>;!p^ iNF(3. boxl (i. Jak hf-^ h:*?^>^§i*h® 

ffiSflsffliza^il^x.?)^^ (Ning Jiang, J. Biol. Chem., 271, 16472-1647 

6 (1996)) o %fz. iE^'j#-^ : Aizmmo^ y ;^^nhmMm^znmtii^ > 

^ Vti^ mM9\'W$,o:>His^htji^^y)^'^nx^^. ^)isyYh 

(D^^^m^-^m^^Wi^ mm^vim^w-x^^-ox^. mu^w^o^-ux-^-ox 

mM^^UMM^Z^ta^m (Smith, D.H., Science, 238, 1704-1707 (1987) 
; Novick, D., Cytokine, 4, 6-11 (1992)) o 

(is gP{u^$^l^<]^^^lg^^£ (Hashimoto-Gotoh, T, Mizuno, T, Ogasahara, Y, 
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and Nakagawa, M. (1995) An ol igodeoxyribonucleotide-directed dual ambe 
r method for site-directed mutagenesis. Gene 152, 271-275, Zoller, MJ, 

and Smith, M.(1983) Oligonuc leotide-directed mutagenesis of DNA fragm 
ents cloned into M13 vectors. Methods Enzymol. 100, 468-500, Kramer, W, 
Drutsa,V, Jansen,HW, Kramer, B, Pf lugfelder,M, and Fritz, HJ( 1984) The 
gapped duplex DNA approach to oligonucleotide-directed mutation constr 
uction. Nucleic Acids Res. 12, 9441-9456. Kramer W, and Fritz HJ(1987) 

Oligonucleotide-directed construction of mutations via gapped duplex 
DNA Methods. Enzymol. 154, 350-367. Kunkel,TA(1985) Rapid and efficien 
t site-specific mutagenesis without phenotypic selection. Proc Natl Aca 
d Sci U S A. 82, 488-492) tji^^m^X. lE^U*-^ : 2 ^tzi^ACDT ^ y m 

tzi±4iztm(Dy^ jm^mz^i^z 1 i>L<itmm(D-riymi^m^\^tz7^ 
^ ymmm^L. mm^: 2^tzii4izmm(DT^jmMmi}'(bti:h^>^^ 
^mhmMmizi€]mti:^y^^^wi)^tz:$i^m(D^y^^^wi<z^^ti^o :i(dx 

^rMT^jmiz^^^^ti^zti^m^Li^.m^itT^y mmm(D¥m t^x 
i^. mjmT^^m (a. k l. m. f. p. w. y. v) . my^^^T^jm (r> d. 
N. c, E. Q. G. H. K. s. T) . mmmiwm^4it ^ J m (g. a. v. u I 
. p) s /mm^^mm^^it^Tum (s. t. y) . mmmi'^^mm^^ 
•r^Tiym (c. M) . ij )iyr^ >mi^uT I h-^^iMm^^-r^Ti jm (d. 
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N. E. Q) . aa^^^^mm^ii-r^Ti (r. k. h) . >v-m:^p;rimm^4i 
■r^riym. (H. F. Y. w) ^m-f^zt-^r-^^ (m^Am^i^-fti^Ts. y 



/N-r 7''J ^V-tf— f>3 >Mj (Sambrook.J et al.. Molecular Clonin 
g 2nd ed., 9.47-9.58, Cold Spring Harbor Lab. press, 1989) ^fiJfflUfe;^ 

o^:itr$>^o :i(DXoiz^ mm^- : 2^tcit4izmm(D^>/^^n^zi- 

K-r?) DNAia^iJ*) b< DNA ii^N-T 7" 'J X'-T?. DNA^'u 
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-ii-i/3>ii. f^iJxK\ :^ h 'J > v:ii>i^-*\ 10%:^;i/AT^ SxSSPE. 1 
^ft- (J: h U > v:c> hT^^^j^tO ^LT{i. 25%^;bA7-^ 5xSSPE. 1 
(3;^ h U >v:r> h 75;^f4--) tUT{i. 50%:t^;i/AT^ H\ 5xSSPE^ 1x7=^'>m 

KT^ DNA : l^fc{i3) O-gP^ ^ 

> ; ^ ^ Stt. Wm. iS^iJ#-§ : 2 ^ ;t 4 Bdii^D ^ > ; ^ ^ S h T ^ y igse^'ij 

CDffi[Bjt4=fei^^-r€){C{±s I^M (Wilbur, W. J. and Lipman, D. J. Proc. Nat 
1. Acad. Sci. USA (1983) 80, 726-730) Jlg3«^c7)r;i/i3 V XA bfe^x.{f 
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Ktt. < ^ *) 8 T ^ y ^u>i±s b < {i 15 T ^ y ^ 
^b<{±50T^yi§w± mnt. lOT^^m. mr^jms ^tzi^noT 

-r^ K«*^tifcm^®^>^-^^K«sSf^®Mii*i^*bfeffj^®^>^-^^ 
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^tz. :^mmt. i^^p;jcD^ >y^^fi^=]- HI'S DNA ^miti-^o 

s *^P;^CD^ >/^^K^^i|iLTV^§«J; t3 cDNA 1- 7*^ ';-:grf^$^U^ * 
%HjJ© DNA (Ditl^iJ i^tl^'j# rj-: 1 ^ ^c(i 3 (ciBtii© DNA ffi^ij) C7) -J5(J 

r D - 7lc LT M ^ :7'~ u -tr - >- 3 > ^^f a CI i: J: t9 fSSlT- § So ^ 
:$:^H;3©^>^^^W^^iabTV^S«J; D RNA^siMbs DNA CDS2 

^ij ({?iJx(^. ifi^fJS"^ : 1 ^;t{i3(3HBi!5® DNAid?'J) Cffi-^l^T;^- 'J 3 DNA 

(mtlt. JM109. DHScy. HBIOU XLlBlue) ti:t'XX.Wilzm^^'it-Xm.mWi-r 
^tz&)lz^ Xm^X'i^M^n^tzt^cD Torij ^ ^izMn^i^^titzX 

. -^i-^-fi^y. i.y ^-z2-)i) iz ^ ^ mfAx ^ t X o ^j:mmwmmiii 

R322. pBluescript. ])CR-Script hff^mf ^ti^o ^tz cdU CD'^r^ a-- 
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tj]K)ii\L^\]mt{.rzm{^i)±,\ii^^^-(r)mi^. pgem-t. pdirect. pt 

^±H3iRff)[^J$o{5:?Piz. ma^Mm. DH5a. HBIOK nmm t:cDxmm 

Ttt. ±HB^^^-(7)^iii(3 pGEX. pEGFP. pET( ^(7)^3^. T7 RNA 

tTsV^^ tf ^^3Ei L T I ^ S BL21 m ^ U V ^ ) Jfe ^■j^'^ff tl ^ o 

^fe. CHO«. COS«. NIH3T3 W^(7)®Jt)«"ecD^i^^gfi<]^bf^ 

mmp^rm^^'^^tzi!dizsmti:ru^-^- (sv4o,mmlv-ltr,efi 

S^-r€.^^^-hbT{i. 15iJx.{^s pMAM. pDR2s pBK-RSVs pBK-CMV. pOPRSV 

^(biz. mmp^x(DZ2\^-WL(Dmm^^&ot\^rcm^^^^—miz^i^xii. 
^^m^mmmcDiM^its mm-^mm^^^mvrz cmmmiz^n^mmt^ d 

HFRjti^^^Wr?.^^^- mx.lt. pCHOI^^') ^fflV^^ h hl/^-te-h ( 

MTx) iz^*)mm^'^^i3^w^i^m-f^n. tfz-M^±(DmM.^mmt-r^m^iz 
{i. SV40 'iifim^^Mt^Mii.'?^y^Bi^±izn^mmm^m\^^x sv4oo^ 

(pcD^feif) xmwmm-r^y^mt^m-f^n^o 
mmo:>'Aimx^mM(DdM^%M^-^^/jiiiti.xi±. ^^mjKDdu 
t:?i^?&^^^^-{i*i<?^ja^^ hot>-r;i/>^^i^ u:^^v-a?£. :*?^7r^^y^'; 

So nn^'otl^^'^ ^-iz^^lzmmittJ^^^t^. pAdexlcw^pZIPneo^^'^)^"^{f 
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(z-c^-T-rfj^ C h/:)Miift^-e^-5 (Molecular cloning ,5.61-5.63) o 

^cDmMm^j:^^m^^:itif'^n^r'$)^o xmmr-i±. mx.{t. jmio9. dh 
5a. HBioi ^t^miir^ti. wmmmi^^i^xi^. m^i^. cho«. cos« 

ii^^ti^o ^fz. o'^^tj^tiz^^BMcD^y^^^M^^^i&LxmtziriMm. -r 
nji. if%mo:>^y>^'7n^-7^^t^}i(D'wmMz^^^'ii\^. w\^^7.x.^n 
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A. y^v^^ > G ti^ A, DEAE ^tTV^J^^DV h^"-5-7^— , A^mJ]0^>J^ 

hin;i*:^mf#bT^) ctV^ (BIPf;i^H^tHllii^|g#^W092-03918. W093-2227. W09 
4-02602. W094-25585. W096-33735 *5 J;t>' W096-34096 #hs) „ 

fciW^iPtlT^oTctl^o f^iJ;^{±\ JH^^M-hLT{is Fab. F(ab' )2. Fv Xtt 
H^h LUcDFv ^^jg^T^U >*-Ta;iig^-l±;t^>>y;i/^:c^ > Fv(scFv) (Hu 
ston, J. S. et al., Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 5879-5883 

Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and H 
orwitz, A. H., Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. an 
d Skerra, A., Methods Enzpiol. (1989) 178, 497-515 ; Lamoyi, E., Metho 
ds Enzymol. (1986) 121, 652-663 ; Rousseaux, J. et al.. Methods Enzymo 
1. (1986) 121, 663-669 ; Bird, R. E. and Walker, B. W., Trends Biotech 
nol. (1991) 9, 132-137 #BS) , 
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LT. 4^" iJ b > U (PEG) ^c7)^M^/>-f ^^r^^L^c 

n;j ^ . fiE^'iJ^^ : 1 ^ {± 3 (3 7f^ ^ n S iJi ^A^d^iJ iy^^fji^dU^tz 

i/ 3 >^f4^T. b < (iX h U > ^ > h >&;m^ X ^"^ -ti- V 3 >^{^TT 
^ ffecDSdM^rJ— K-rs DNA h<D'7U7.^\-( XU X Y -fe'-^ 3 >/b^~W^Cc^ 

— K-rS DNA ^;^c{i^©ffiMij^^;r^^l*f<J{C7A^ XU XyXU[>SXD-X^X 
^-1"^-. ^XU:t^ KXti^XbTl-^ h'M##: (f^ijx.«7'>^-tr >X;t 'J =3 7 
Xb:t^ K^U^'^f-Y A^) if^^fi:bo 

CI©XX •;-->X;^^itt. (a) 4^^f|^<7D^>;^^M^;^a^C7)a5^^X^ 
h*{::m^a^*4<£^gM^-a-^xfS. (b) ^^BflcD^ >^i^K^/i{i^®g|5^-^X 
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> F ^ 5eiia L T I ^ s 3 h if^^m ^n^mm (m x. «\ t mmti ^^yr-i^ 

(Agtll, ZAP^eir") ^;ni>;^c cDNA :7-^ ij-^fti^b. :in^L 
0^(D^>/^^M^t:';r^>^^;i/. ^^l^tt GST ^>^'^^H^®g!b'&^>/'^^ 

bTv^sr^-^^s X h hTtii^~>. fe?.v^^i^HGSTtn^^zJ: ot^m-r 

^t>:^y.Vt>:r.x^yy'u^);y^'^ y^^^S.A (Skolnik EY, Margolis B, Moham 
madi M, Lowenstein E, Fischer R, Drepps A, Ullrich A, and Schlessinger 
J (1991)Cloning of PI3 kinase-associated p85 utilizing a novel method 
for expression/cloning of target proteins for receptor tyrosine kinas 
es. Cell 65, 83-90) (c J; D HiM-r S 3 h/tP'pJtg-trS) ^tc. 2^^0J^©^> 

?^^m.^ SRF m^m^^fci± gal4 i^^m.mhm-^-^^xmmmm(D^'^%M-^ 

-a-. K^^iILTV^S.z Ds VP16 GAL4 $5:? 

rSmbflMhife-^-r ^BT^il-r a J: o cDNA ^ ^ ^"^ U -^ftiii cin^fe 
±Ha@ie«{3#Abs tttH^n;tl^t4^D->y?)^^^^7'^ U-E&*cDNA^ 

. m\i.(D^^->ifim%lX^^) rtwoM>f y-'J Hv:^^Aj ( rMTCHMARKE 
E Two-Hybrid Systemj , ^Mammalian MATCHMAKER Two-Hybrid Assay Kitj , r 
MATCHMAKER One-Hybr i d Systemj ( V ^ f tl c 1 ontech ttM ) > ^Hybr i ZAP Two-H 
ybrid Vector Systemj (stratagene XW^ rpalton S, and Treism£in R 

(1992)Characterization of SAP-1, a protein recruited by serum respons 
e factor to the c-fos serum response element. Cell 68, 597-612j ) 



wo 00/49148 



- 17 - 



PC17JP0G/00939 



^tz. % m £M rTK h % iTj {z ft T § ' J > K X ^ U - ^ > ^" . ^vife njj 

:r.^>^mi:^. jiU^P^'x^>^§#:, G-CSF gpl30 ^7{p'^{f f,ti€. 

•f--tLXmM-r^:itiJ^r^^ (Mallet, S. et al., EMBO J. , 19, 1063- 

1068 (1990)) o oxAo^^m±. mmmziE(Diy^'±ji^i]km-r^zti^ii-^^ 

5 (Bauffl, P.R. et al., EMBO J., 13, 3992-4001 (1994)) o mm^l^iti^ 

iimmmt \^xit. mnt. Bars ^ fdc-pi ^^xnsbtLtz lu mm^mmm^m 
-y:^ A'v^T% mmm^z. ]'^m^Lx\.^^zti^^m^ti^m^x^)mm 

Ltz^M cDNA^^ 7'^ COS^d^^-cD«{c#AbTf#;tiS«J:rr*/^mJnb 

s ^LxmmmcD^^mcD^it mti^mmf^\iti:t'cDm.nmmt^tzi±mm&^j 
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Yokota T, Otsuka T, Mosmann T, Banchereau J, DeFrance T, Blanchard D, 
De Vrres JE, Lee F, and Arai K.(1986) Isolation and characterization o 
f a human interleukin cDNA clone, homologous to mouse B-cell stimulato 
ry factor 1, that expresses B-cell- and T-cell-stimulating activities. 
Proc Natl Acad Sci USA. 83, 5894-5898) Iz X 'OMMt ^ Z. t^'^mr^^ 

mizm^-t^^>^^^m^mmT^^tizx^mmT^^t%'RSM'&r$)^o ^ 

^^^L. mDU^yn-ytl.X cDNA u-^;^^ u-->^t-5ci 

tiz^y), mVii> h'§i3-KrS DNA ^f#i)C^*^-Rjt|-efeSo 

^izm^^h^tifl:^^ (Suda, T. et al.. Cell, 175, 1169-1178 (1993)) 

cDNA u -^mxLtzmm^m\^^xmmiz u ^^mmt^ztifT 



wo 00/49148 



- 19 - 



PCT/JFOO/00939 



^'fnk (Wrighton NC; Farrell FX; Chang R; Kashyap AK; Barbone FP; 
Mulcahy LS;Johnson DL; Barrett RW; Jolliffe LK; Dower WJ. , Small pepti 
des as potent mimetics of the protein hormone erythropoietin, Science 
(UNITED STATES) Jul 26 1996, 273 p458-64. Verdine GL., The combinatori 
al chemistry of nature. Nature (ENGLAND) Nov 7 1996, 384 pll-13. Hogan 
JC Jr., Directed combinatorial chemistry. Nature (ENGLAND) Nov 7 1996, 

384 pi7-9) if'^m.m-^'i^'m-^-^^o 

. mm'^-^i'^-H^n^^M%fzm%.w~ (*ji^^^7Ks m.w<^. mmm. #®rst4 
xhfi^o ^H-m±. ms^o^^m. mk. ^^-i^muKKx.^^m-^'^i^ 
m-^^^tf. ^pis^©^^. -m.mz^K (^^^meokg hbx) 

1 B$)fe 0.1 /!)^^ lOOmg. W-t U < (i*^ 1.0 y??"?) 50mg. J; D ^T-^ b < (ils^ 1 
.0 *^<^ 20mgT'afe€.o 
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'ymi^ {::J; o T ^ ^4 ^ 5 m tl «v±I^^J® JF^T {iMSljjc A (f*ft 60kg ^ b T 
) \^^\^X\X. 1 E]2b^c Or^J 0.01 ;^)^?, 30fflg. ^j--^ L < tt*^ 0.1 ;?)^^ 20mg. J; D 

< tt^J 0.1 *^<^ 10mg@lt<£MvM^(Cct Di^-'^1-S(D:6^'^?Hl5f^T"fe?)o 
ffecDlljil^Ot^-^^. 60kg D (ll^^bfeMs i^^ifiiM$)/r D 

m\\±. ^ P — - > ^' Deltal cDNA CDiiSia^'J:fc ctmt^T ^ J 

^ ^> t-o Si o ;t WSXWS ^il" ^ X ^iia^iJT- -5 o 

m2\±s Deltal ^^®ftii(7)gJ^(7Dt'-^ h :^ ^ >Sm^CD|5l-+4i^ 

(A) Deltal :fc J: r/x'r>;^i±S r^§#: (yc) ®«^K^^>®iaMo 

(B) m^-f^^wmm^^m^mm<y:>)dcM.o Deitai h^cDf&cD^^^:©^ 

o ^ X 1 4b*ctt^'4^" ^ :^ 2 (i. I M-9--r h * ^ >^§#:coM?£M^ (Mura 
kami M.et al. ,Proc. Nat I.Acad. Sci. USA 88:11349(1991)) (ci?i.NTlf.to?)nS 
Mv^iNf1l^(6<]^^^-7T■fe^o ^x 1 ^^-:7tt, i^7Kt^ia^'J®f^i3i^< P 

03{±. x'e7XffiM(z^nt^ Deltal ©^iii:£^^■r¥MT■^?.o RNA^-j^Mv 
— ©^i&J^ ^ ^ D ^— X T/nf o 
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1:^1 bit. ^ ^ ^'3;'t?fi^cDir>3i!i^7Bl-mT^ So ^'^"^ Deltal ^Ji'J EPOR ^ 
^- EPO-DeltalR. hEDER. 4b" J;L'^' tiMPL-DeltalR i: MtiPt^t^T-Tjx-To ^{^Ltz 
K ^ >tt[u]Mco cDNA f>^Tr-;Jifr*.^n/i?l;-iJPS^fi{c J; -oT/fN-To 
fel 6 (i. FDC-Pl h ^ > :^ 7 :r ^ ^ > h C7)[A1 T'/^i/^^fi^/j'st-C^lTfe S o -f^ ti: 

§:'^m^m:i ^-oxi^ vu^H )i7.\z x-^mm^xLtz FDC-Pl mmmmcD 

m7l±. FDC-Pl «^3iH^TS-F/f%^a^■a-;^^>^ ^ EDER ^iil^TcZ) JAK2 ^ 

msit. ummmi.izm^^'^tz. ^^"^fj-b/cDeitai ©^^w^^^-r 

Sf^ft-e^So Deltal-Flag®jiS (^EP©5t) J:t^■^^»:V-*-^^f^-ro 

I119ii. 5 ?ft^#:(Df4'^t^Ml^(c4o'{:i-S Deltal ©-x'-;;r^^'<1-o MP^ 

:KL^M^t/ftc J:oT Deltal {iVTi?^^ 5 U;^co ^T®J!^:(3P4] 

UT^^ b*>^b^cMb55*tttlt) 1061^iJCCi?(t5 Deltal hl^^?tfE^ 

^—>^moD±mzff^-ro ^n^-ti©*^Att. (C57BL/6jxM.::^7°b (m 
. spretus) ) Yimtf^^^i-fmi^tzML^m'f-miz^i^xn'^^tirzm^i^^m 

-To ^>feo^t;tmiC57BL/6J7f^Az:ii^E^©^^^>fe^^b. ['u^+mM. xy°\y^y 

WL^^n^ncDti^ L.(D'vizmmt^o mmm-k^-izmm\.x oeitai ©^aM^ 
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V-jmrn 1 ] ^> ^"i-)i->-^y^ V'y-jr (ssT)vi^tc cDNA ^ ^ 
r ^ u —©X ^ u — - > ^i?" 

^ (OVA) (7)T<y^ 323-339 iZil^MW T«U-fer 
^-CD h^>XS^x- >y i7-v'.^7X. OVA-23-3 {iBtt303i:^nTlN§ (Sato^, 
1994, Eur. J. Immunol., vol.24, p. 1512) o Q'^k-lZ-?, t! 7.(DmUM^^ 
A323-339 -^r^ ^m^mmMs ^ >^ — n^ ^> 2, 4 — ^> 12 
RXftiU >^-P^^> 4^y ^n-^;i/|H#:i^^-Ftrig«-r5*t3j; 13. Thl 
M^it'i' h:t?^ >^^Vi£J-r5 >/^J^(c^'fbb. ^fc 0VA323-339 h\ ifi 

12 ^D-::^;l/^^L^^;#:ST"etS-«f D Th2^®-9-^ h-^4>^^m 

•r^^)y^-^itiz^i\:t^:Lti^mz.7rs^tiX^^^ (Ohta^, 1997, Journal of 
Immunological Methods, vol.209, p. 85) o 

^Cl-e. ±13® Ohta ^(D:f3miz^i:) Thl Ms Th2 miz^^t^'^tz U >^-^J*ct 
19 Fast Track(Invitrogen)>&fflV^T polyA( + )RNA ^iHS^bfco Superscript Ch 
oice System(GIBCO BRL)©^ >^~A-Ndr-tt-7-^fflOTil^:fI cDNA ^^^bfc 
o cDNAcD*i^¥riMI^BstXI Ty7°^-(Invitrogen)^f^inbs SizeSep 40 
0 Spun Column(Pha^macia)^fflV^T 400bp 1>X±0 cDNA ^^MLtzo miz BstXI 

c^mm.) RximmmLtz pmx GM(-)v-mpp2 (^jgi^p 9-324912 ^#bs) tu 

-^f^ T4 DNA ligase ^fl^ffl^-^-T^IS bfeo Cl^^ Gene Pulser (Bio Rad)=£ 
ffll^TSa0?L^i^3T^Mi^ DHIOB (GIBCO BRDt^igAbT cDNA 7"^ V- 

r^v—mm^xmm-b^^mmLrzy'yx^ jEistar^^A (genom 

ED)^ffl^^TMMU/zc f^^^^ — Z^>Vmm B0SC23(Proc. Natl. Acad. Sci. U 
SA, vol.90: 8392-8396, 1993){c LipofectAMINE (LIFE TECHNOLOGIES 
l^rr^;^ ^ K cDNA ^7'^ U— ^ h^>X7i^ h Ltzo B0SC23 10%e7i/fl^ 



wo 00/49148 



- 23 - 



PC T/J POO/00939 



WiM^i'j- (FCS, JRH BIOSCIENCES)^f^i? Dulbecco' s Modified Eagel Medium (D 
MEM, tIFE TECHNOLOGIES)^ 6cm dish ( Corning )(zm^3A^ 16 P^Pb^M. DMEM 
:^[C 200// 1 dmnr^^imLtz ISnl lipofectAMINE ^ 200/i l DMEM 
litmLtzy'^yX i K ^^g-t^T 15 'A\mj^-^'rjkm\.tzi>(DlZ l.BmlDMEM ^ 
U^rmmiz}MK.tzo 5 mm 2ml cd 20%FCS ^^tf DMEM 19 ll$P^t^# 

Lfeo ^®fS 3ml © 10% FCS ^^tf DMEM (Zy"^f^b 24 mmmz^(Dit^M±m^ 
mULtzo zm\:M^x.O ^ JlX^-^tstt^m IMIZ^ ^ ^ interleukin-3( IL-3) 
RZf 10/ig/ml hexadimethrine bromide ^/JIlx.. Cintc Ba/F3 iflJTdi&SSvS LT 
«^-t^-;^Co ^^^-itT 24 mnrmWd^ U >?^^S»Jr^{CT 3 m^^fM. 10%FCS 

^^ts RPMI1640 izxtm^mf^-ftzo 

lis m^^rx-mmLx ^ tz^ TP - ^tJ^^i^DM ^jiiimu. cONAjf asp 

i^L^mt^^o (3aS^ Lfcr^^ V- (5' -gggggtggaccatcctcta-3' /E^iJ#^ : 
5 s 4b'c]:t>' 5'-cgcgcagctgtaaacggtag-3'/K^"l#^ : 6) ^ffllNT PGR ^ff l> 
cDNArrM-^IlIiRU;to PGR 500ng DNA. 500pM ^^^^v— . TaKaRa L 

A Taq (^M?^) 2.5 W.. 2.5mM MgCl^. 0.3mM dNTPs ZiW^v^ft^^M^^ 
t^K}it^^^^0^l lZ'Dl\X GeneAmpPCR System 2400 T1^>1 V(D0ki^lZX'n-^tzo 98 
°C. 60#®'^fiKf^. r98°c,20#. 68°C,120#j (D^ ^ ^ 30 \ii\rs -ofzo PC 

A^MMb;to f#^nfcDNArrM-{coiAT(DJSM^U§^^b/ii::i5. I 

[Si^MfJ^J 2 ] ±^ cDNA CD ^ n - - > ^i:^-S»J?^^ 

cDNA ^m^tziblz Th2 M U >^^i>}< cDNA ^ -7*^ U - ^ oligo dT 7"^ 

Th2 U >^^i1c polyA( + )RNA ^6 Superscript Choice System (GIBCO BRL)©o 
ligo dl 4 -^-^mi^r cdU ^^S^Ltzo cDNAc7)*5|«T-rimiif^Bs 
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tXI (Invitrogen)^f^iJt] SizeSep 400 Spun Column (Pharmacia) 

^ ffl in T 400bp i:X i: © cDNA ^ ^> lUi b o ^^JO (3 BstX I ( 'J/ m)ii) RnmrnMLtz 
pME 18s (Liu, Y.C. et al., Proc. Natl. Acad. Sci. USA, 90(19), 8957-89 
61 (1993)) h?M^f^T4 DNA ligase ^ffrffl^-B-Tm'i Lfco Gene Puis 

er (Bio UA)^mi^xm^^imizX:Kmm DHIOB (GIBCO BRL)(c^AbTcD 

K§ JETstar A(GENOMED)^fflV>TlfS:itfeo 

le) (22115; 5' -ggtgatgtcacagtcgtctgccatg-3' /iB^'J#^ : 7. ^XUZZiU; 
5' -acggtccgcaggagtagcagtaa-3' /Sa^!i#-^ : 8) . 2.5inM MgCl2. 0.2mM dATP, 
dOTP, dCTP^ O.lmM dTTP^ 10 uK Biotine-21-dUTP. 2.5 WuTaKaRa LA Taq 
(SffiJg) Rnmmmtmmm^^tsS.}itM50u\ IZ-Di^X GenePim?CR system 
2400 T' 98"C. 60#®^^ft. ^98°C, 20 59^0, 20 74°C, 60 #j (D 
■^-C ^Jl^ZO^ni^^^^XhVtzo :i®t::t^>^bDNA lOOng ^^tf 14.9/i 
l7K^§M^100°C 5^^m.^}^'l^. 2mM CoCl^. 30mM TrisHCl pHS.Os 8mM MgCl2 
. 1.6mM ATP[rS]s 80a<M ATP (^n^ng«Jg) RXJ^4ug reck^M^. 37 
°Cl5^mU^±my°'yX^ F cDNA^^r^ 5/igj!]P;t(g^§a:30//l 
)S{C 20^PBmraU;to Hindlll m^lt ADNA ^ SOngjjO^ 5 10%SDS ^ 0.6 

K 14mg/ml FroteinaseK ^ 0.4)U 1 jjpx. 10 ^PeafS?^!^ 50mM PMSF ^2^\m 
^rS.}it'>^i¥±^-^tzo DNA tr blocking Mbfe Streptavidin M 

agneSphere (Promega)§i]P;?.. 20 ^r^o^^^-^jto 0.05% Tween20 S^tf 10m 
M TrisHCl pH7.5, ImM EDTA, IM NaCl T 1 0. lOmM TrisHCl pH7.5, ImM EDTA 
, 2M NaCl T' 3 M^^Wi. ^ ^CZ^^yKT 1 lHl?5t#b ImM EDTA, O.IN NaOH T D 
NA<S:?§m^-&fco 

:in^Ji^y-;i/^Mf^ Gene Pulsar (Bio Ud)^m^^rm%mWzX:k 
MS DHIOB (GIBCO BRL)(C«AU. 50/ig/ml r>b*^>'J >^Wtglt±(^Tm^ 
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>b-v U >-;%^ip;tik t:£3-rJ^R^J!Sax.t^^^)ltKL /io h^B© 221L5 ^ 

8i£^CD cDNA(K^'J#-^- : 1) -^m^tis 359 T < ^ m^mmn^'-J : 2) 
" Kt-^:r--7°> U—^V l.-A(59~1135 ji):^>^lg(»e)n;to 1~24 r 

;t«^K/^ > {30l>T(is IL-2r ^® I Si-tt^ h >^§#:X-^^*-y 

^)—X-U^^tlXl^^iyX^^ >s WS4-^'y 20 1-205 
(30l^Ti:t:^e^iei^.^ffi|B]t4^^b;to K^^ XZOlNTtt 262-269 

ygli^ 311— 322 ^mif^n^tihoxi • box2 hn^j^n^-y-^ h*-r >^ 

^tz. Deltaltt. [ll|5^i>r^#^W099/47538 {3iB«g©^>^^^Mi:fflfeI+3;^^sb 

r215Sj tmr^M 804 ^a(iB^iJ||-7 : 3) ctD^D. 188 T ^ 
JmBM (iB^iJ#'J- : 4) ^=3— h'TS?r-r> U-^V >^'7 l/-A(98~66 
1 iiWm&^^titzo v^'^;HS^'iJWT 175 yi?ST-{i4^< 215L hffiNT 

v-izy^-iz^<^^n^-^^^mt%^^ntzo 

(7)r^^ V— b <;/ h^fflOTfti^b/r 407 bp®3=-";i/^ U#lif^<] PGR rrM-^X p 
--y' }l\^X^^fz. 50%^;i/AT^ h\ SxSSC. 1% K^i/;^M■:^ h U f>A 
(SDS) . Gx^^^^-M-hM^, *3<tt;^100 ;Ug/inl t^^|||^ DNA rtiT\ ^'P -v h 
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IxSSC. 0.1%SDS tj'T 55°CT-;^rfftT. ^(D^^l^i^y ^ JlJ^izMytLtio ^ r 

T ®#MiDM*^ CTLL. 7^ 6 tJ^'tii^±Ji>^i5 c): t/rSi^Yb-x- x Thl J: XI Th2 
as {3 *5 V ^ T TbJ Ji£ ^ N IH3T3 « ^ f^tf -IsH^ifflrdJ^* 2^*-e«(5l^^ti7^ 
:b^-:)feo Th2 Thl ^immmU^ 0 D^V>|g3Ei^^Nb;to T 

«{3*5i>T*)Ef>to^n;fe (03) o '^Wimm(Dj-^'yyu^^jV6^mz^\\Xs 
nm. mm.^x,ximmx\±\A^x2^--x (kb) (o^-mMW 

[^»J 4 ] Deltal (7)1^tgS^^^;f 

^ Ba/F3 «{I^5l^T Deltal ®»J^iS<£fT^eofeo b^b^^5?p'e>. Deltal 

^®±. Cin^cD+»-^ h:^;^ ^{is Deltal ^iSfiJ^Jll-S Ba/F3«(i43l>T 
Deltal-Flag(7)^ni>> U >^'fb4Hf ^-i^-f. C ^{i Deltal *s il-3 ^^xI 

o 

:4^^0;3#^tt. Deltal ^ >®Mtfe^gi-^/ro Deltal i: hE 

POR^fe{ihMPLCDP^CD^^^^^ft:^ftMUr Deltal ©iUBflaS Kp^-f >®4^^ 
^'^-^-W^nlifmi-t^m^m^tzo ^^v^X l S^t? Deltal 
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m^^m'at^rzis^iz. hEPOR©MiL/:^f{ji^^Deitai m^jHi^.mmtm^^t ^ 

Chfci^oT EDER -^^fl^l^U/zo 

^■^^^fz^. '^±^(DhE?OR (Noguchi CT. et al., Blood 78:2548(1991)) ^ 
. pMX-puro U h D'^^;i/X^^^— (D EcoRI *3^ctt/Not I ^ D— >y 

bfe (Onishi M. et al., Mol. Cell. Biol. 18:3871(1998)) o ^^^^^i^hE? 
OR-DeltalR^'cttFhMPL-DeltalR ^#I^T?>iJI^(c(i. EcoRI ^ju&^n^ti® 

cDMcDmm^y' ^ ^ y tmmM]' ^ xDmzmxi^tzo mz. MmfS.MA-^^ 

U ^ ^ — If Pyrobest (^*^) PGR (3 J; oTf^ ^ tife Deltal cDNA CD 

«M 5'-EcoRl :fcJ:t>"3'-Notl ^^uT! pMX-puro 

. hEPOR t:^c{ihMPL (Vigon Let al. ,Proc. Natl. Acad. Sci. USA 89:5640(1992 
)) >>&^t? EcoRI I^M-?^ 5' -EcoRI MC3^n-r^>yb/r ( 

EI5) o Deltal cDNA (C^HnT EcoRI J:t>' Not I ^S^cDfti^C, ■7°^^v-i: 
bT^ 5' -aaagaattcccgcccctcctgcccctgggc-3' /iS^'J#-^ : 9 ^5 J;t;^" 5' -gctggc 
ggccgcacctgcaggcgc-3' /ie^iJ#^ : 1 0 ^fflV>;feo hEPOR cdMlZ^l-f^ EcoRI 
g^5{4®^til^-^ y^^-^—tLX. 5' -aaagaattcgggggctgtatcatggac-S' /IB^'J 
: 1 1 i5cl:tF5'-aaagaattcggggtccaggtcgctagg-3'/i2^'J#-^ : 1 2 ^fflV> 
tzo hMPL cDNACi5(t€) EcoRI gfSfuWfl^^tl. r^^'x'— hLT> 5' -ggtagggaa 
ttccggaatttcctcgagatg-3' /lE^'JS-^ : 1 3 iD<tt^' 5' -aaagaattcccaggcggtctcg 
gtggcggt-3' /Stl^'J*^ : 14^ffllAfeo ^^^^m-i^EdER^mm-r^tzisbiz. 

hEPOR (Dmmmr ^ ^ i mu^iJ^'^-'r^T^ ymsimo)^ 

^ Deltal c7)m-r-5,Ml°!ci:gf^Ufco ^-f^ Hpal fif^iiL^mm^ ^ >hMM 
M h'^-r >®Pai{cJfiAU. Xhol hEPOR^WW K^-f >t3ib^^T^*# 

^n/i h U 7* h 7T>^»c7)T^^{cJpAb;^c (EI5) o ^'tc. Deltal cDNACD^^" 
1 ^1^^ pMX-puro® EcoRI ijJlt^ Not I ^ D- - > ^ L/io ^(D 

^ hEPOR cDttf? F X Y EcoRI joctr/" Not I ^ D— > ^' L. hEPOR 
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(Dmm^ K ^ ^ > ^ EcoRi *5 cfc Hpai miLiz ^ u ^' vfzo mnMpm^ 

XXfm)!£itLmm:iJtk^ Oelta cDNA (D^iiii-? 5' -EcoRI ^XXf Hpal M^ ^ e)t/' 
{3 3'-XhoI a5^i:fcJ:t>-Not \ miL^ilr'M-r ^tziblz. -^-tLXs 5' -aa 

agaattcgttaacccgcccctcctgcccctgggg-3' /IC^iJ-g; ^- : 1 5 jo J; 5' -aaagcggcc 
gcctcgagccaggcctggaagttccc-3' /K^OS-J- : 1 6 ^ffll^feo hEPOR (7)^BSMpI 

M^3i5v^T 5'-xhoi *5j:rj^-3'-Not imi^i'^mrhtzmz^ y^^-^—tLx 

. 5' -aaactcgagctgtaccagaatgatggc-3' /Sa^!j#-^ : 1 7 3£0^~{c 5' -aaagcggccgc 
tcacttgtcagagcaagccacatagct-3' s 5' -aaagcggccgctcagtcatcagagcaagccacata 
gct-3' s 5' -aaagcggccgctcagtccttagagcaagccacatagct-3' s ^J:,Xf 5' -aaagcgg 
ccgctcagtaatcagagcaagccacatagct-3' /iB^'J## : 1 8i?^ 2 1 Sffll^;feo hEPO 
R <Dmm^mmiZ:^l-f^ 5' -EcoRI 3' -Hpal gl3{4®ftS^{z, x'-i: 

LTs 5' -aaagaattcgggggctgtatcatggac-3' /ia^'J#-^ : 2 2 ^5 5' -aaagtta 

acggggtccaggtcgctagg-3'/ia^j#¥ : 2 3^m\^tco ±T(Dmmmtm^mm 
J: r>' V — > i/ > y j: r mm U o 

m^ntzmM.y^X^ K^. IBMiiOtz (Kitamura T.et al. ,Proc.Natl.Aca 
d.Sci.USA 92:9146(1995)) U h D •^^ J; -dT FDC-Pl (3#AL;^co 

FDC-Pl *5ctt/hEP0R. hEPOR-DeltalR^ EDER. *5 hMPL-DeltalR 
i^f S FDC-Pl iaJ3a{^> Ing/ml inIL-3. 2U/ml hEPO. 2U/ml hEPO. 2U/ml hEPO. 

*3cj;r>"ioo ng/mi hTP0(7)i^;&TT^n^titg#b. mff^cDmj^xmmm^nm 

■x'-r hy>m4{::r>BLT{±. EDER>&^iE1--2>FDC-Pim{ihEP0 
lZ^m\^Xmm^<mm\^rz (0 6) ©tzi^U. =^;^^g^^hEPO-DeltalR t 
rz\-± hMPL-DeltalR ^m^Th FDC-Pl iflflStt. EPO ^tzl± TPO (zMiJ&bT^n^' 
titim y S<E3i L ^ /{? ^ o 
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inmm 5 ] EDE ^ ^ ^ '3:'4^mz S JAK ticD iJ >mit 

^^^'y^-mi^ EDER JAK tf(7) hEPO {tiUmmAt^mv-t i>t^^Aiy^^ 

y ^ p 4G10) J; ?) :n ^ > y p >y ^ ^' > ^-(z ct o T T >y -tr ^ b 

o X h u >y f > f^. tA JAK ^nw^x \nm.m^f^ ^nt^-otzo f/i jakk 
m JAK3 Tyk-2 tjm^mi^ximm^ym^'Mmi.tzo 

^g^l^iirt (50 mM h V Xt^m (pH 7.5) . 150 mM NaCU 1% h^^ h > X-10 
0. ImM EDTA. 0.2 mM Na3V0,. 2 mM PMSF) ^X-^mLtco 12,000xg T 40 ^ 

E ©fetoCcISIUfliM (62.5 mM hUX^^ (pH 6.8) . 2 %SDS. 10%^'';-t: 

p— ;k 5%2-^;i/*7° h o.02%y'D^ -7 — ;b-7";b— ) Ti^ 

mbfco ^§mbfemeM&8~16%^iJiBcDy;i/±TSmr7mb/i (^*5y=-V*' 

4^— X^T^-f ^j/vi • ^Jlyt^iyV—"^ (HRPO) (^^^-^4^'^ h U-X) 

it^n^ztt^^^m^titz. mmiz. ^^7.^>yny h^mizx^x. eder 

S^3®-r5«(3:fcV>T hEPO-fi^#e^ JAK2 U >^fb:6^m'ii^n;^c (HI?) o EDE 
R ^^mt^mmX'li hEPO *iJ?i((3J54;/L; bT JAKb JAK3 :fc cfcr>" TYK2 ^ U >i^^b 
Ltt^if^-otzo 4f@® JAK -^^g^hEPO-DeltalR hMPL-Del 

talR^^n^n^JaT?>«i-4bH ^T EPO tfcli TPO ^iJ^(ZSJi&bT U >^<b 
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^^'§N-L;^c Deltal ^m^t^tz^. Flag 12^!] (DYKDDDDK/iiI^''iJ-#'7 : 2 4 
) ^Deltal (7DC-*5S^i4^-r^Ch{3j:oTDeltal-Flag^^"t^''l'>L/io De 
Ital-Flag (D PGR KtM"^ 5' -EcoRI miii^^U 3' -Not I pMX-puro U ha 

^ -i ^ -{c ^ D - - > ^" b ;t o Deltal (D C Flag Wm^mx. ^ fz 

isbiz^ y'^^-^—tl^X^ 5' -agggaattccggaatttcctcgagatc-3' /iS5^(JS-^ : 2 
5 J:r>' 5' -aaagcggccgctcacttgtcgtcatcgtccttgtaatccagggtcatgtagccgctgt 
c-3' /iH^'!j#^ : 2 6<feffll^feo 

c ^^'^ottfc Deltal izxr>xmmmxLrz M/nmm^xv^m.mm^^Ji 

^titz Deltal gSKti^^fi 50 kDa-efet)s ^mmiWi^tz^^m 37791 ^' 
;^h>ctJ?;^$/?Pofe. :i©7^{i*?^?) <M^/?)^\ Deltal > 

o 5?p ^ b to T- S o 

Fl (C57BL/6JxM.X7V^yy; (M. spretus) ) t C57BL/6J ©Jf^^M^ 
■y-^Cli:C3j:-^Tfi[igSU^M^M^f«tfe (Copeland NG., Jenkins NA.,Tr 
ends Genet 7:113(1991)) o nz ^ 7.^±i^X 205 ^^{^X delta! m^-^ 

V Y^y^^yT-, *5J;t;^V^^-7'U^V-tf-v^>{i*Ki^JtCHBiiniiD (Jenki 
ns NA.et al.,J Virol43:26(1982)) {'HJSLfco ±X(^y'u-j ^§/^'1'^~> K 
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X^-cmmLtzo V r^; ;^ cDNA CD 407 bp rrnTfe r D — 7'^, ■^>yAr^ 
-f ^ >yt?|gi5^',v h (X h^^>->^h) ^fflOT. [«^'P]dCTP JZct-^T-fgraii 

bfe ; rmi^mm^j-^jiT. h u >>x>v-i,oxsscp. o.i%sds. e^xr-nmL 

tzo C57i,l/6J ^^Un.xyuyT. (M. spretus) DNA ^ I ^ < J: o 

Tvl^HbbT. V^?;^ cDNADeltal 7°D-■7•■^^;^J^^Ts '^fJ$t^^D^l^f|^lJ15R»TM-;R^ 
ff^ (RFLP) &flJS;ttoic§1t^^>7'P y^Hf— v3 >(Cct ^^tf 

<£:^f^o/io 8.7 kb 11.0 kb CD Seal C57BL/6J DNA t;^(iM.7r 

l/^^^ (M. spretus) dM Izm^r^tl^'ti^^tliVtzo 11.0 kb Sea I M. 

Fgf5. Dmpl. Gfil ^J^U Crybb2 §^$f Deltal J-jifetK -Td — 7*^ RFLP (3 
M•rSIB7^{±:lntT■{3^g^^nTV^S diao X.et al.,J Virol 69:7132(199 
5). George A.et al.,J Biol Chem 271:32869(1996)) o mi^Xcommi-^-^ yy° 
^:t>-v>-. M-S/3> 2.6.5. ^;^1l^Tamb;^co Mi^'^'CDmmi^MALmizi 

■v^'y b'>^®^i£m{i. Deltal Fgf 5. DmpU Gf il 4o J:t/" Crybb2 tmmvx 
^m'J^mz:^6\.^X^^^^'^-ti-^^mLX^^Ltzif (EIQ) . l^<-:?;^)^^D-^ 

o ^ n ^- n © a? (D { 3 b T ^ t/f L -x- ^ o ^ (3 ^ r ^ $1 1^ X. ^ €i ^ ^^ u 
tz-^r^7.(DmM(Dtti^xxfmi^'"im\i^M^^m^i^-mm±. r^z> h d^t-f 

gf5-4/151-Dmpl-0/136-Deltal-Gfil-4/145-Crybb2j T'feo/ro 
mm['t>^'^)iiJ> (cM) T-^U;ti^fiiT-®?g^±^fj:^P.M](ix r-b>ho 
^ T-Fgf5-2.7±1.3-[DmpK DeltaK Gfil]-2.8±1.4-Crybb2j T^^c 
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nmi^^4 b->^ L/z-^^X 136 P^T-{±. Dmpl t Deltal (Dmiz. ^fcttv-^X 
154 EM-trtt Deltal t Gfil (DmzmmK.mkl\\^ Mr. Cl® C iitt^^Ud^^^t 
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1. Ttid (a) ij^^ (d) ^-rn/^P^I^^dft!^^7) DNAo 
t ^ DNAo 

( b ) mn^n : 1 ^ Ac (i 3 izmmcDiUmmcOZJ- KpIM^atf DNAo 

( d ) mm^ : 1 * Ac 3 (3 ;kim(Dt^mim t>^^ti:^mA y u ^'^ x 

2 . s^>j<Jl 1 (bifida® DNA ifi^iX^ntz^-^^-o 

3 . M>1<II2{3,lB«CD^^^-^m#1-?.?t±«o 

4 . M>JcJl 1 H3«® DNA ^" - K 1" ^ > ^ ^ ^ Mo 

5 . mMm 3 {ziEa®?riim^±g«L. s^m^^dJ^ Ac{i^©iS-«±^*^'b 

6 . m>m 4 (cHB«i® ^ >v ^{zi.'ii^-r ^ f/ii^o 

8 . IB^'JS^- : 1 ^ Ac 3 Hd«li(Z)JliSi(l^y /tp DNA ^ Ac ^ ©fflMil 

(a) aS5}ciI4 (zacT)^ >^N-^K^Ac(i^(7)gj5^-^rf- Y lzW\^U.n^^^m.^ 
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accggctcggaccgaaccagctgtcaatcactgcagcgtccgcggccccgccggcgacAT 60 

GGCATGGGCACTCGCGGTCATCCTCCTGCCTCGGCTCCTTACGGCGGCAGCGGCGGCGGC 120 
AWATAVTirPRI!TA4AAA4 

GGCGGTGACGTCACGGGGTGATGTCACAGTCGTCTGCCATGACCTGGAGACGGTGGAGGT 180 

^' SRGDVTVVCHDLETVEV 
CACGTGGGGCTCGGGCCCCGACCACCACGGCGCCAACTTGAGCCTGGAGTTCCGTTATGG 240 

TWGSGPDHHGANLSLEFRYG 
TACTGGCGCCCTGCAACCCTGCCCGCGATATTTCCTGTCCGGCGCTGGTGTCACTTCCGG 300 

TGALQPCPRYFLSGAGVTSG 
GTGCATCCTCCCCGCGGCGAGGGCGGGGCTGCTGGAGCTGGCACTGCGCGACGGAGGCGG 360 

CILPAARAGLLELALRDGGG 
GGCCATGGTGTTTAAGGCTAGGCAGCGCGCGTCCGCCTGGCTGAAGCCCCGCCCACCTTG 420 

AMVFKARQRASAWLKPRPPW 
GAATGTGACGCTGCTCTGGACACCAGACGGGGACGTGACTGTCTCCTGGCCTGCCCACTC 480 

NVTLLWTPDGDVTVSWFAHS 

ctacctgggcctggactacgaggtgcagcaccgggagagcaatgacgatgaggacgcctg 540 
ylgldyevqhresnddedaw 

gcagacgacctcagggccctgctgtgacttgacagtgggcgggctcgaccccgcgcgctg 600 
qttsgpccdltvggldparc 

ctatgacttccgggttcgggcgtcgccccgggccgcgcactatggcctggaggcgcagcc 660 
ydfrvraspraahygleaqE 

tagcgagtggaca gcggtgacaaggctttccggggcagcatccgcggcctcctgtaccgc 720 

SEW T1 A VTRLSGAASAASCTA 
AAGCCCCGCCCCATCCCCGGCCCTGGCCCCGCCCCTCCTGCCCCTGGGCTGCGGCCTAGC 780 

SPAPSPALA PPLLPLGCGLA 
AGCGCTGCTGACACTGTCCCTGCTCCTGGCCGCCCTGAGGCTTCGCAGGGTGAAAGATGC 840 

A T T T T q T. T T A A I. R L R R V K D A 
GCTGCTGCCCTGCGTCCCTGACCCCAGCGGCTCCTTCCCTGGACTCTTTGAGAAGCATCA 900 

-I I p c V p n p sgsfpglfekhh 

CGGGAACTTCCAGGCCTGGATTGCGGACGCCCAGGCCACAGCCCCGCCAGCCAGGACCGA 960 
GNFQAWIADAQATAPPARTE 
GGAGGAAGATGACCTCATCCACCCC AAGGCTAAGAGGGTGGAGCCCGAGGACGGCACCTC 1 020 
EEDDLIHPK AKRVEPEDGTS 
CCTCTGCACCGTGCCAAGGCCACCCAGCTTCGAGCCAAGGGGGCCGGGAGGCGGGGCCAT 1080 
_L_C TVPRPPSFEPRGPGGGAM 
GGTGTCAGTGGGCGGGGCCACGTTCATGGTGGGCGACAGCGGCTACATGACCCTGTGAcc 1 140 
VSVGGATFMVGDSGYMTL* 
ttgaagtcactgccagtctatacttcaggctgaggtcacttcctgtctttaaataattca 1200 
aactcacaaatcctgtgcctgtctgtatgcaaatgtggtcacgaatattcaaataaaatg 1260 
caaatgctatgctaaaaa 1278 
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A 

Deltal 
^7 c 



MAWALAVILLPRLLTA.\A.\AAAVTSRG 27 
MLKLLLSPRSFLVLQLLLLRAGWSSHAIiMSSANEDIKADLILTSTAPEtlLSAPTLPLP 58 



Deltal: DVTWCHDLETmTOSGPDHHGANl^LEFRY---GTGALQP][I'RYFLSGAGVTSG|niL 84 

+V ++E + TW S + NL+L 4RY Q C Y S +TSGC + 

my ^ : EVQCFWNIEYKlNCTWNSSSEPQATNLTLHYRYKVSDNOTFQEttHYLFS-KEITSGlaQI 117 

Deltal: PAARAGLLELALRDGGGAkiVFKARQRASAWLK PRPPWN\TLL1\TPDGDVTVSWP 138 

+ L + K ++RA L PR P N+TL + - + W 

my^ : QKEDIQLYQTFWQLQDPQ— KPQRRAVQKLNLQNLVIPRAPENLTLSNLSESQLELRWK 175 

Deltal: AHSYLG— LDYEVQHRESNDDEDAWQTTSGPCCDLTVGGLDPARCYDFRVRASPRAAHYG 196 
+ L Y VQ+R SN D + ++ +D + Y FRVR+ G 



II) y 



SRHIKERCLQYLVQYR-SNRDRSWTELIVNHEPRFSLPSVDELKRYTFRVRSRYNPI-CG 233 



Deltal: LEAQpSEWTlAVTRLSGAASAASCTASPAPSPALA 230 



rn y 



Q S+W+ 

SSQqffSKWaQPVHWGSHTVEEN 255 



B 

Deltal 

mEPOR 

mIL-2RB 

mgplSO 

AIC2B 



LL- 



•CVPDPISGSFPGLFEKHHGNFQAPPA 



(19AA) PKIAKRVEPEDGTSLJCT 
IWf'GIPSPfeSEFEGLFTTHKGNFQlM.L ( 1 6AA) 
LKCHIPDPSEFFSQLSSQHGGDLQK K .S ( 14AA) 

IWWDPSKSHIAQ ^5P (20AA) TDl^SWEIEANNKKpC 

. % :|e:4c * + 

WK FKIPNPg KSLLFQDGGKGL gpP (34AAj N HVSPLTIEDPNIIf ^V 



DPPAHLEVLSEPRW 
PEllSPLEVLDGDSKlAV 



Boxl MUK 



Box2 
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0> Oi 



I I I I I I I I 



Ba/F3 

FDC-Pl 

CTLL 

LG 

32D 

l^ih^Thl 
*^±M Th2 

;S141b Th2 































1 


1 


1 


1 


1 




NIH3T3 

LGM 

30R 
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4 



■CD 
I 
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mmmnm 



Boxi 

Box2 



Delia 1 



1 



i 

* 



EcoRI 



hEPO 
-Delia IR 



^1^ 



I 

1 



Hpal 



Xhol 



^ EcoRl 



hMPL 
-DeltalR 



hEPOR 



EDER 
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M 6 



10^ 




an 
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9 



m 8 



GO 
TO 



CQ CO 



— 200 

— 97 

— 68 

— 43 

— 29 
• 18 



IP : J/L-Flag 

7?P':/ h : ZevV-HRPO 
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m9 





m □ 


□ B 


Dmpl 


B □ 


B □ 


Delia 


■ □ 


B □ 


Gfil 


B □ 


B □ 


Ctyhbl 


B □ 


B □ 




54 49 


1 0 



□ B 


□ 


B 


□ B 


□ B 


□ 


B 


□ B 


B □ 


□ 


B 


□ B 


B □ 


B 


□ 


□ B 


B □ 


B 


□ 


B □ 



0 0 0 0 11 



2.1 



— FKfS 



-E 



2.8 



Dmpl 
Delta 1 

Gfil 



4q21 

4q21 
lp22 



Ci-ybb2 22qll.2-ql2.1 
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SEQUENCE LISTING 

<110> KITAMURA, Toshio 

<120> Cytokine receptor-like proteins 

<130> C1-102PCT 

<140> 
<141> 

<150> JP 1999-041936 
<151> 1999-02-19 

<160> 26 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 1278 
<212> DNA 
<213> Mus musculus 



<220> 
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<221> CDS 

<222>459). .{1135) 
<400> 1 

accggctcgg accgaaccag ctgtcaatca ctgcagcgtc cgcggccccg ccggcgac 58 

atg gca tgg gca etc gcg gtc ate ete ctg ect egg etc ett acg geg 106 
Met Ala Trp Ala Leu Ala Val lie Leu Leu Pro Arg Leu Leu Thr Ala 
15 10 15 

gca gcg gcg gcg gcg gcg gtg acg tea egg ggt gat gtc aca gtc gtc 154 
Ala Ala Ala Ala Ala Ala Val Thr Ser Arg Gly Asp Val Thr Val Val 
20 25 30 

tgc cat gac ctg gag acg gtg gag gtc acg tgg ggc teg ggc ecc gac 202 
Cys His Asp Leu Glu Thr Val Glu Val Thr Trp Gly Ser Gly Pro Asp 
35 40 45 

cac cac ggc gcc aac ttg age ctg gag ttc cgt tat ggt act ggc gee 250 
His His Gly Ala Asn Leu Ser Leu Glu Phe Arg Tyr Gly Thr Gly Ala 
50 55 60 

ctg caa ccc tgc ccg cga tat ttc ctg tec ggc get ggt gtc act tec 298 
Leu Gin Pro Cys Pro Arg Tyr Phe Leu Ser Gly Ala Gly Val Thr Ser 
65 70 75 80 
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ggg tgc ate etc ccc gcg gcg agg gcg ggg ctg ctg gag ctg gca ctg 346 

Gly Cy^ He Leu Pro Ala Ala Arg Ala Gly Leu Leu Glu Leu Ala Leu 

85 90 95 

cgc gac gga ggc ggg gcc atg gtg ttt aag get agg cag cgc gcg tec 394 

Arg Asp Gly Gly Gly Ala Met Val Phe Lys Ala Arg Gin Arg Ala Ser 

100 105 110 

gcc tgg ctg aag ccc cgc cca ect tgg aat gtg acg ctg etc tgg aca 442 

Ala Trp Leu Lys Pro Arg Pro Pro Trp Asn Val Thr Leu Leu Trp Thr 

115 120 125 

cca gac ggg gac gtg act gte tec tgg ect gee cac tee tac ctg ggc 490 

Pro Asp Gly Asp Val Thr Val Ser Trp Pro Ala His Ser Tyr Leu Gly 

130 135 140 

ctg gac tac gag gtg cag cac egg gag age aat gac gat gag gac gcc 538 

Leu Asp Tyr Glu Val Gin His Arg Glu Ser Asn Asp Asp Glu Asp Ala 

145 150 155 160 

tgg cag acg acc tea ggg ccc tgc tgt gac ttg aca gtg ggc ggg etc 586 

Trp Gin Thr Thr Ser Gly Pro Cys Cys Asp Leu Thr Val Gly Gly Leu 

165 170 175 

gac ccc gcg cgc tgc tat gac ttc egg gtt egg gcg teg ccc egg gcc 634 

Asp Pro Ala Arg Cys Tyr Asp Phe Arg Val Arg Ala Ser Pro Arg Ala 
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180 185 190 

gcg cac tat ggc ctg gag gcg cag cct age gag tgg aca gcg gtg aca 682 

Ala His Tyr Gly Leu Glu Ala Gin Pro Ser Glu Trp Thr Ala Val Thr 
195 200 205 

agg ctt tec ggg gca gea tec gcg gcc tee tgt acc gca age cec gee 730 

Arg Leu Ser Gly Ala Ala Ser Ala Ala Ser Cys Thr Ala Ser Pro Ala 

210 215 220 

cca tec ccg gcc ctg gcc ecg ecc etc ctg cec ctg ggc tgc ggc eta 778 

Pro Ser Pro Ala Leu Ala Pro Pro Leu Leu Pro Leu Gly Cys Gly Leu 

225 230 235 240 

gca gcg ctg ctg aca ctg tec ctg etc ctg gcc gcc ctg agg ctt cgc 826 

Ala Ala Leu Leu Thr Leu Ser Leu Leu Leu Ala Ala Leu Arg Leu Arg 
245 250 255 

agg gtg aaa gat gcg ctg ctg ecc tgc gtc cct gae cec age ggc tec 874 

Arg Val Lys Asp Ala Leu Leu Pro Cys Val Pro Asp Pro Ser Gly Ser 
260 265 270 

ttc cct gga etc ttt gag aag cat cac ggg aac ttc cag gee tgg att 922 

Phe Pro Gly Leu Phe Glu Lys His His Gly Asn Phe Gin Ala Trp lie 
275 280 285 
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gcg gac gcc cag gcc aca gcc ccg cca gcc agg acc gag gag gaa gat, 970 

Ala Asp Ala Gin Ala Thr Ala Pro Pro Ala Arg Thr Glu Glu Glu Asp 

290 295 300 

gac etc ate eac cec aag get aag agg gtg gag ccc gag gac ggc acc 1018 

Asp Leu He His Pro Lys Ala Lys Arg Val Glu Pro Glu Asp Gly Thr 
305 310 315 320 

tec etc tgc acc gtg cca agg cca ccc age ttc gag cca agg ggg ccg 1066 

Ser Leu Cys Thr Val Pro Arg Pro Pro Ser Phe Glu Pro Arg Gly Pro 
325 330 335 

gga ggc ggg gcc atg gtg tea gtg ggc ggg gcc acg ttc atg gtg ggc 1114 

Gly Gly Gly Ala Met Val Ser Val Gly Gly Ala Thr Phe Met Val Gly 
340 345 350 

gac age ggc tac atg acc ctg tgaccttgaa gtcactgcca gtctatactt 1165 
Asp Ser Gly Tyr Met Thr Leu 
355 

caggctgagg tcacttcctg tctttaaata attcaaactc acaaatcctg tgcctgtctg 1225 

tatgcaaatg tggtcacgaa tattcaaata aaatgcaaat gctatgctaa aaa 1278 



<210> 2 
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<211> 359 
<212>-PRT 

<213> Mus musculus 
<400> 2 

Met Ala Trp Ala Leu Ala Val He Leu Leu Pro Arg Leu Leu Thr Ala 
15 10 15 

Ala Ala Ala Ala Ala Ala Val Thr Ser Arg Gly Asp Val Thr Val Val 
20 25 30 

Cys His Asp Leu Glu Thr Val Glu Val Thr Trp Gly Ser Gly Pro Asp 
35 40 45 

His His Gly Ala Asn Leu Ser Leu Glu Phe Arg Tyr Gly Thr Gly Ala 
50 55 60 

Leu Gin Pro Cys Pro Arg Tyr Phe Leu Ser Gly Ala Gly Val Thr Ser 
65 70 75 80 

Gly Cys He Leu Pro Ala Ala Arg Ala Gly Leu Leu Glu Leu Ala Leu 

85 90 95 



Arg Asp Gly Gly Gly Ala Met Val Phe Lys Ala Arg Gin Arg Ala Ser 
100 105 110 
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Ala Trp Leu Lys Pro Arg Pro Pro Trp Asn Val Thr Leu Leu Trp Thr 
- 115 120 125 

Pro Asp Gly Asp Val Thr Val Ser Trp Pro Ala His Ser Tyr Leu Gly 
130 135 140 

Leu Asp Tyr Glu Val Gin His Arg Glu Ser Asn Asp Asp Glu Asp Ala 
145 150 155 160 

Trp Gin Thr Thr Ser Gly Pro Cys Cys Asp Leu Thr Val Gly Gly Leu 
165 170 175 

Asp Pro Ala Arg Cys Tyr Asp Phe Arg Val Arg Ala Ser Pro Arg Ala 
180 185 190 

Ala His Tyr Gly Leu Glu Ala Gin Pro Ser Glu Trp Thr Ala Val Thr 
195 200 205 

Arg Leu Ser Gly Ala Ala Ser Ala Ala Ser Cys Thr Ala Ser Pro Ala 
210 215 220 

Pro Ser Pro Ala Leu Ala Pro Pro Leu Leu Pro Leu Gly Cys Gly Leu 
225 230 235 240 



Ala Ala Leu Leu Thr Leu Ser Leu Leu Leu Ala Ala Leu Arg Leu Arg 
245 250 255 
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Arg Va4 Lys Asp Ala Leu Leu Pro Cys Val Pro Asp Pro Ser Gly Ser 
260 265 270 

Phe Pro Gly Leu Phe Glu Lys His His Gly Asn Phe Gin Ala Trp He 
275 280 285 

Ala Asp Ala Gin Ala Thr Ala Pro Pro Ala Arg Thr Glu Glu Glu Asp 
290 295 300 

Asp Leu He His Pro Lys Ala Lys Arg Val Glu Pro Glu Asp Gly Thr 
305 310 315 320 

Ser Leu Cys Thr Val Pro Arg Pro Pro Ser Phe Glu Pro Arg Gly Pro 
325 330 335 

Gly Gly Gly Ala Met Val Ser Val Gly Gly Ala Thr Phe Met Val Gly 
340 345 350 

Asp Ser Gly Tyr Met Thr Leu 
355 



<210> 3 
<211> 804 
<212> DNA 
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<213> Mus musculus 

<220> 

<221> CDS 

<222> (98).. (661) 

<400> 3 

cgttttcggc tctaagcggc ctgggcgccc tcgactcgga ccggctcgga ccgaaccagc 60 

tgtcaatcac tgcagcgtcc gcggccccgc cggcgac atg gca tgg gca etc gcg 115 

Met Ala Trp Ala Leu Ala 
1 5 

gtc ate etc ctg cct egg etc ctt acg geg gca gcg gcg gcg gcg gcg 163 
Val lie Leu Leu Pro Arg Leu Leu Thr Ala Ala Ala Ala Ala Ala Ala 
10 15 20 

gtg aeg tea egg ggt gat gtc aca gtc gtc tgc eat gac ctg gag acg 211 
Val Thr Ser Arg Gly Asp Val Thr Val Val Cys His Asp Leu Glu Thr 
25 30 35 

gtg gag gtc acg tgg ggc teg ggc ccc gac cac cac gge gee aac ttg 259 
Val Glu Val Thr Trp Gly Ser Gly Pro Asp His His Gly Ala Asn Leu 
40 45 50 

age ctg gag ttc egt tat ggt act ggc gcc ctg caa ccc tgc ccg cga 307 
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Ser Leu Glu Phe Arg Tyr Gly Thr Gly Ala Leu Gin Pro Cys Pro Arg 
55 - 60 65 70 

tat ttc ctg tec ggc get ggt gtc act tec ggg tgc ate etc cec gcg 355 

Tyr Phe Leu Ser Gly Ala Gly Val Thr Ser Gly Cys He Leu Pro Ala 
75 80 85 

gcg agg gcg ggg ctg ctg gag ctg gca ctg cgc gac gga ggc ggg gcc 403 

Ala Arg Ala Gly Leu Leu Glu Leu Ala Leu Arg Asp Gly Gly Gly Ala 
90 95 100 

atg gtg ttt aag get agg cag cgc gcg tec gcc tgg ctg aag ccc cgc 451 

Met Val Phe Lys Ala Arg Gin Arg Ala Ser Ala Trp Leu Lys Pro Arg 

105 110 115 

oca cct tgg aat gtg acg ctg etc tgg aca cca gac ggg gac gtg act 499 

Pro Pro Trp Asn Val Thr Leu Leu Trp Thr Pro Asp Gly Asp Val Thr 
120 125 130 

gtc tec tgg cct gcc cac tec tac ctg ggc ctg gac tac gag gtg cag 547 
Val Ser Trp Pro Ala His Ser Tyr Leu Gly Leu Asp Tyr Glu Val Gin 
135 140 145 150 

cac egg gag age aat gac gat gag gac gcc tgg cag acg ace tea ggg 595 
His Arg Glu Ser Asn Asp Asp Glu Asp Ala Trp Gin Thr Thr Ser Gly 
155 160 165 



\V()0(>/49148 PCr/JP00/UU939 

1 1 24 



ccc tgc tgt gac ttg aca gtg ggc ggg gcc acg ttc atg gtg ggc gac 643 
Pro Cys Cys Asp Leu Thr Val Gly Gly Ala Thr Phe Met Val Gly Asp 
170 175 180 

age ggc tac atg acc ctg tgaccttgaa gtcactgcca gtctatactt 691 
Ser Gly Tyr Met Thr Leu 
185 

caggctgagg tcacttcctg tctttaaata attcaaactc acaaatcctg tgcctgtctg 751 
tatgcaaatg tggtcacgaa tattcaaata aaatgcaaat gctatgctaa aaa 804 



<210> 4 
<211> 188 
<212> PRT 

<213> Mus musculus 
<400> 4 

Met Ala Trp Ala Leu Ala Val lie Leu Leu Pro Arg Leu Leu Thr Ala 
15 10 15 

Ala Ala Ala Ala Ala Ala Val Thr Ser Arg Gly Asp Val Thr Val Val 
20 25 30 
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Cys His Asp Leu Glu Thr Val Glu Val Thr Trp Gly Ser Gly Pro Asp 
- 35 40 45 

His His Gly Ala Asn Leu Ser Leu Glu Phe Arg Tyr Gly Thr Gly Ala 
50 55 60 

Leu Gin Pro Cys Pro Arg Tyr Plie Leu Ser Gly Ala Gly Val Thr Ser 
65 70 75 80 

Gly Cys He Leu Pro Ala Ala Arg Ala Gly Leu Leu Glu Leu Ala Leu 
85 90 95 

Arg Asp Gly Gly Gly Ala Met Val Phe Lys Ala Arg Gin Arg Ala Ser 
100 105 110 

Ala Trp Leu Lys Pro Arg Pro Pro Trp Asn Val Thr Leu Leu Trp Thr 
115 120 125 

Pro Asp Gly Asp Val Thr Val Ser Trp Pro Ala His Ser Tyr Leu Gly 
130 135 140 

Leu Asp Tyr Glu Val Gin His Arg Glu Ser Asn Asp Asp Glu Asp Ala 
145 150 155 160 



Trp Gin Thr Thr Ser Gly Pro Cys Cys Asp Leu Thr Val Gly Gly Ala 
165 170 175 
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Thr Pbe Met Val Gly Asp Ser Gly Tyr Met Thr Leu 



<210> 5 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 



180 



185 



<400> 5 



gggggtggac catcctcta 



19 



<210> 6 



<211> 20 



<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence :Artificial ly 
synthesized primer sequence 
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<400>-6 



cgcgcagctg taaacggtag 



20 



<210> 7 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 

<400> 7 

ggtgatgtca cagtcgtctg ccatg 25 

<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 
<223> 



Description 
synthesized 



of Artificial Sequence:Artif icial ly 
primer sequence 
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<400>-8 



acggtccgca ggagtagcag taa 



23 



<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtif icially 
synthesized primer sequence 

<400> 9 

aaagaattcc cgcccctcct gcccctgggc 30 

<210> 10 

<211> 24 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:Artif icial ly 
synthesized primer sequence 



wo 00/49148 
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<400> 40 

gctggcggcc gcacctgcag gcgc 24 

<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 

<400> 11 

aaagaattcg ggggctgtat catggac 27 



<210> 12 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 



w o 00/49148 
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<400> 12 

aaagaattcg gggtccaggt cgctagg 27 

<210> 13 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 

<400> 13 

ggtagggaat tccggaattt cctcgagatg 30 

<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence-.Artif icially 
synthesized primer sequence 



wo 00/49148 
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<400> 14 



aaagaa-ttcc caggcggtct cggtggcggt 



30 



<210> 15 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtif icially 
synthesized primer sequence 

<400> 15 

aaagaattcg ttsiacccgcc cctcctgccc ctgggg 36 

<210> 16 
<211> 35 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial SequenceiArtif icial ly 
synthesized primer sequence 



w o 00/49148 
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<400> 16 

aaagcggccg cctcgagcca ggcctggaag ttccc 

<210> 17 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtif icially 
synthesized primer sequence 

<400> 17 

aaactcgagc tgtaccagaa tgatggc 

<210> 18 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 



wo 00/49148 
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<400> 18 

aaagcggccg ctcacttgtc agagcaagcc acatagct 38 

<210> 19 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
synthesized primer sequence 

<400> 19 

aaagcggccg ctcagtcatc agagcaagcc acatagct 38 

<210> 20 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 



w o 00/49148 
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<400> 20 

aaagcggccg ctcagtcctt agagcaagcc acatagct 38 

<210> 21 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
synthesized primer sequence 

<400> 21 

aaagcggccg ctcagtaatc agagcaagcc acatagct 38 

<210> 22 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtif icially 
synthesized primer sequence 



wo 00/49148 




PCT/JPOO/00939 



<400> 22 



aaagaattcg ggggctgtat catggac 



27 



<210> 23 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 

<400> 23 

aaagttaacg gggtccaggt cgctagg 27 

<210> 24 
<211> 8 
<212> PRT 

<213> Artificial Sequence 



<223> Description of Artificial Sequence :Designed peptide sequence 



<220> 



<400> 24 



wo 00/49148 
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Asp Tyr Lys Asp Asp Asp Asp Lys 
1 - 5 

<210> 25 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 

<400> 25 

agggaattcc ggaatttcct cgagatc 27 

<210> 26 
<211> 59 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 



wo 00/49148 FCT/JPOO/00939 
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<400> 26 

aaagcggccg ctcacttgtc gtcatcgtcc ttgtaatcca gggtcatgta gccgctgtc 59 
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